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1. Title:  Expressing Uncertainty Information on NWS Forecast Pages
2. Originator:  Douglas Hilderbrand, Science & Technology, 301-713-3557x179

3. Submitting Authority:  Paul Hirschberg
4. Description:
There is a need for NWS forecast products to include more consistent forecast uncertainty terms (text) as well as improved NWS forecast page (point-and-click) graphical representations (icons) of the forecasts, including uncertainty information.  Specific improvements include:
· Standardized uncertainty terms (consistent language)
· More accurate graphical depiction of forecasted weather (i.e., icons that are better representative of the forecast period) possibly incorporating more detailed information such as:

· Probability of precipitation (POP)

· Intensity

· Precipitation amount (rainfall/snowfall/ice totals)
· Reduced forecast period

5. Justification:

5.1 Origination, Documentation, and Drivers:
There are currently several drivers to enhance uncertainty products and services within the Weather Enterprise.  These drivers include:

-  National  Research  Council  (2006),  "Completing  the  Forecast  Characterizing  and  Communicating Uncertainty for Better Decisions Using Weather and Climate Services:  Calls on the NWS to take a "leading  role"  in  transitioning  to  widespread,  effective  incorporation  of  uncertainty  information  into hydrometeorological predictions. Recommendation 4.4 (page 76): To ensure consistency in the communication of uncertainty information and user comprehension, NWS should more fully study and standardize uncertainty terms, icons, and other communication methods through all pathways of forecast dissemination. 
5.2 Linkages:
This project is linked closely with the OSIP project #08-004 Communicating Uncertainty in Winter Weather Products and falls underneath the umbrella project #07-008 Generating and Communicating Weather, Water, Climate, and related Environmental Forecast Uncertainty.  Indirectly, this project is linked with project #07-001 Increase Resolution of the NWS Forecast Suite.
6. Existing capabilities/capacities and limitations related to the need:

Uncertainty terms are not well defined, therefore multiple words can be chosen to mean the same probability.  For example, is there a difference between “likely” and “probable”, and what probability equates with “possible”?

Currently, POP is the only meteorological parameter that is regularly expressed with probabilistic uncertainty on the forecast pages.  However, the graphical icons themselves do not express uncertainty and are often misleading or inconsistent with the associated text.

The meaning behind the precipitation icons (i.e., rain, snow, etc.) can be confusing in portraying actual weather conditions...especially probabilities of precipitation (POP).  For example, the icon for 100% snow is exactly the same as the icon for 30% chance of snow (see Salt Lake City graphic in section 9).  Neither the number of snowflakes nor the size of the snow flakes translates to POP, intensity, or amount.  A second example (see Washington D.C. graphic in section 9) illustrates the same problem for rain.

Currently, graphical icons represent a 12-hour period (day and night).  However, during complex weather events, or short duration events, the icons can become dated.  For example, a forecast of morning fog becoming sunny would have a fog icon for much of the day.  Another example is during typical summertime conditions, late afternoon/early evening thundershowers are common.  Yet, the graphical icon would have a chance of thundershowers for the entire day (and not just when they are most expected).

7. Benefits and Performance Impact:

7.1 Performance Measure Impacts:
There are no GPRA goals related to this project.  However, performance impacts may include:

· Reduction in customer web complaints

· Increased # of web hits
7.2 Socio-economic Impacts:

It  has  been  found  that  better  decisions  are  made  if  there  is  consistent information provided.  These decisions, made by a wide range of NWS users from the general public to emergency managers, may save lives and property.  On an average day, there are approximately 40 million page views on the point-and-click forecast pages.  On a busy day, that number can increase upwards of 100 million.
Approximately 150 (3 per week) complaints are submitted via web email to OCIO.  These complaints range from the mundane to potentially significant impacts.  For example, Key West WFO forecasters have received complaints that their point and click web pages hurt tourism by inaccurately portraying “rain showers” for an entire 12 hour period when in reality there is a chance of a “brief rain shower” that does not last all day.  
8. Key Customers and Stakeholders:

8.1 Customers:
· Weather Enterprise: Specifically, 
· emergency managers 
· aviation/marine interests 
· government officials at the local, state, national level
· general public
8.2 Stakeholders:
· WFOs 
· OST 
· CIO

· Weather and Society Integrated Studies (WASIS) 
· NFUSE Team

9. Supporting Information:
Two examples of WFO forecast pages:
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